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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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5) D Claim(s) is/are allowed. 
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10)E3 The drawing(s) filed on 4/12/04 in parent 09/982413 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351(a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21 (2) of such treaty in the English language. 

Claims 66-68 are rejected under 35 U.S.C. 102(b) as being anticipated by Tzeng. As to claim 66, 
Tzeng, Figure 9, discloses a method of operating a semiconductor memory cell formed in a 
semiconductor substrate, the memory cell includes a substrate of semiconductor material of a first 
conductivity type (10), a floating gate (12) disposed over and insulated from a surface of the substrate, 
and first and second spaced-apart regions (24) and (25) formed in the substrate and having a second 
conductivity type, with a non-linear channel region therebetween, wherein the channel region defines a 
path for programming the floating gate with electrons from the second region, the method comprising the 
steps of: coupling a positive voltage to the floating gate, embodied as raising the control gate typically to 
12 volts; and inducing electrons to flow from the second region, through a first portion of the channel 
region, to inject electrons onto the floating gate (col. 7, line 63 to col. 8, line 4). 

As to claim 67, Tzeng, Figure 9, discloses that the channel region first portion extends in a 
direction directly toward the floating gate. 

As to claim 68, Tzeng, Figure 9, discloses the channel region first portion extends in a direction 
substantially perpendicular to the substrate surface. 

Claims 66-68 are rejected under 35 U.S.C. 102(e) as being anticipated by Hofmann et aL As to 
claim 66, Hofmann et al., Figure 8, discloses a method of operating a semiconductor memory cell formed 
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in a semiconductor substrate, the memory cell includes a substrate of semiconductor material of a first 
conductivity type (25), a floating gate (40) disposed over and insulated from a surface of the substrate, 
and first and second spaced-apart regions (60) and (45) formed in the substrate and having a second 
conductivity type, with a non-linear channel region therebetween, wherein the channel region defines a 
path for programming the floating gate with electrons from the second region, the method comprising the 
steps of: coupling a positive voltage to the floating gate, embodied as applying a positive voltage to the 
select gate (120)(col. 7, lines 43-45); and inducing electrons to flow from the second region, through a 
first portion of the channel region, to inject electrons onto the floating gate (coL 7, lines 17-19). 

As to claim 67, Hofmann et al., Figure 8, discloses that the channel region first portion extends in 
a direction directly toward the floating gate. 

As to claim 68, Hofmann et al., Figure 8, discloses the channel region first portion extends in a 
direction substantially perpendicular to the substrate surface. 

Claims 75-79 are rejected under 35 U.S.C. 102(b) as being anticipated by Tzeng. As to claim 
75, Tzeng, Figure 9, discloses a method of operating a semiconductor memory cell formed in a 
semiconductor substrate, the memory cell including a trench formed into a surface of a substrate of 
semiconductor material of a first conductivity type (10), first and second spaced-apart regions (24) and 
(25) formed in the substrate and having a second conductivity type, with the second region formed 
underneath the trench such that a channel region of the substrate is defined between the first and second 
regions that extends substantially along a sidewall of the trench and substantially along the substrate 
surface, a floating gate of electrically conductive material (12) disposed over and insulated from at least a 
portion of the channel region and a portion of the first region, a control gate of electrically conductive 
material (31) having a first portion disposed in the trench, and insulation material (30) disposed between 
the floating gate and the control gate having a thickness permitting Fowler-Nordheim tunneling of charges 
therethrough (col. 8, lines 10-13), the method comprising: coupling a positive voltage to the floating gate; 
and inducing electrons to flow from the second region, through a first portion of the channel region, to 
inject electrons onto the floating gate (col. 7, line 63 to col. 8, line 4). 
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As to claim 76, Tzeng, Figure 9, discloses that the channel region first portion extends in a 
direction directly toward the floating gate. 

As to claim 77, Tzeng, Figure 9, discloses the channel region first portion extends in a direction 
substantially perpendicular to the substrate surface. 

As to claim 78, Tzeng, Figure 9, discloses the channel region first portion extends substantially 
along the sidewall of the trench. 

As to claim 79, Tzeng, Figure 9, discloses that the channel region includes a second portion that 
extends substantially along the substrate surface. 

Claims 75-79 are rejected under 35 U.S.C. 102(e) as being anticipated by Hofmann et aL As to 
claim 75, Hofmann et al., Figure 8, discloses a method of operating a semiconductor memory cell formed 
in a semiconductor substrate, the memory cell including a trench (140) formed into a surface of a 
substrate of semiconductor material of a first conductivity type (25), first and second spaced-apart regions 
(45) and (60) formed in the substrate and having a second conductivity type, with the second region 
formed underneath the trench such that a channel region of the substrate is defined between the first and 
second regions that extends substantially along a sidewall of the trench and substantially along the 
substrate surface, a floating gate (40) of electrically conductive material disposed over and insulated from 
at least a portion of the channel region and a portion of the first region, a control gate (120) of electrically 
conductive material having a first portion disposed in the trench, and insulation material (115) disposed 
between the floating gate and the control gate having a thickness permitting Fowler-Nordheim tunneling 
of charges therethrough (col. 3, lines 1-2), the method comprising: coupling a positive voltage to the 
floating gate (col. 7, lines 43-45); and inducing electrons to flow from the second region, through a first 
portion of the channel region, to inject electrons onto the floating gate (col. 7, lines 17-19). 

As to claim 76, Hofmann et al., Figure 8, discloses that the channel region first portion extends in 
a direction directly toward the floating gate. 

As to claim 77, Hofmann et al., Figure 8, discloses the channel region first portion extends in a 
direction substantially perpendicular to the substrate surface. 
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As to claim 78, Hofmann et al., Figure 8, discloses the channel region first portion extends 
substantially along the sidewall of the trench. 

As to claim 79, Hofmann et al., Figure 8, discloses that the channel region includes a second 
portion that extends substantially along the substrate surface. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claim 80 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hofmann et al. in view of 
Wang. Hofmann et al., Figure 8, discloses the invention of claim 75. Hofmann et al., Figure 8, further 
discloses that the floating gate (40) has a first end disposed over and insulated from the first region, and a 
second end disposed over and insulated from the channel region. Hofmann et al. does not disclose 
expressly the floating gate including a sloping upper surface that terminates in a sharp edge that extends 
toward the control gate. Wang, Figure 2, discloses a floating gate (44) formed in an EPROM with a 
sloping upper surface that terminates in a sharp edge that extends toward the control gate. At the time of 
invention, it would have been obvious to a person of ordinary skill in the art to form the floating gate of 
Hofmann et al. with the shape of the floating gate of Wang. The motivation for doing so would have been 
to avoid planarizing the upper surface of the floating gate, thereby preserving the shape of the floating 
gate as a manufacturing artifact. Therefore, it would have been obvious to combine Wang with Hofmann 
et al. to obtain the invention as specified in claim 80. 
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Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Scott R. Wilson whose telephone number is 571-272-1925. The examiner can normally be 
reached on M-F 8:30 - 4:30 Eastern. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Nathan Flynn can be reached on 571-272-1915. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR^ystem, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 
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